C 16 dpt was prepared in three steps according to the general procedure detailed in our earlier paper. The details follow.
4-Hexadecyl-3,5-bis(2-pyridyl)-triazole (C 16 dpt)
Ethyl-N-hexadecylpyridine-2-carboximidothioate (1.56 g, 4.00 mmol) and 2-pyridinecarbohydrazide (0.658 g, 4.80 mmol) were heated to reflux in n-butanol (35 mL) for three days hours under a calcium chloride drying tube. The resulting clear dark brown solution was taken to dryness under reduced pressure to give an orange-brown solid. This was taken up in cyclohexane (100 mL), washed with distilled water (2 x 100 mL), and the organic layer dried (magnesium sulfate). The resulting orange-brown solid was further purified by column chromatography (silica, 3:1 diethyl ether:ethyl acetate) giving an analytically clean pale brown powder. Yield: 0.632 g (35%). C 28 H 41 N 5 : calc. C 75.12, H 9.23, N 15.64; found C 74.98, H 9.49 Crystal structure information for C 16 dpt Figure S1 : Perspective view of C 16 dpt. Hydrogen atoms omitted for clarity. X-ray data was collected with a Bruker APEX II area detector diffractometer at the University of Otago using graphite-monochromated Mo-Kα radiation (λ = 0.71073 Å). The data were corrected for Lorentz and polarization effects and semi-empirical absorption corrections (SCALE) were applied. The structure was solved by direct methods (SHELXS-97) and refined against all F 2 data (SHELXL-97). 2 Hydrogen atoms were inserted at calculated positions and rode on the atoms to which they were attached. All non-hydrogen atoms were made anisotropic. No solvent or disorder present.
Mössbauer spectra of 1
57 Fe Mössbauer spectra were recorded by Dr. Guy N. L. Jameson at the University of Otago. Approximately 20 mg of sample was placed in a nylon sample holder (12.8 mm diameter, 1.6 mm thickness) with Kapton windows. Mössbauer spectra were measured on a Mössbauer spectrometer from SEE Co. (Science Engineering & Education Co., MN) equipped with a closed cycle refrigerator system from Janis Research Co. and SHI (Sumitomo Heavy Industries Ltd.). Data were collected in constant acceleration mode in transmission geometry with an applied field of 47 mT perpendicular to the γ-rays. The zero velocity of the Mössbauer spectra refers to the centroid of the room temperature spectrum of a 25 µm metallic iron foil. Analysis of the spectra was conducted using the WMOSS program (SEE Co., formerly WEB Research Co. Edina, MN). (C 16 dpt) 2 (NCS) 2 ] measured at specified temperatures with an applied field of 47 mT perpendicular to the γ-rays. The significant decrease in the recoilless fraction with increasing temperature is typical of polymeric species with long alkyl chains. The lower temperature spectra (4.6 -250 K) can each be fitted to a single symmetrical quadrupole doublet with parameters given in Table S2 and Figure S3 . The parameters are consistent with LS Fe II . The 295 K spectrum can be fitted using two species: a single quadrupole doublet referring to LS Fe II (blue line) and an asymmetric quadrupole doublet (red dashed line) consistent with HS Fe II . The asymmetry of the HS quadrupole doublet is consistent with either crystal orientation effects or anisotropy of the recoil-free fraction (the Goldanskii-Karyagin effect). . A) Decrease in isomer shift (δ) with increasing temperature. B) Discontinuity in the quadrupole splitting (ΔE Q ) as the compound undergoes spin crossover above 250 K. C) Increase in the line widths (full width at half maximum, Γ) as the compound undergoes spin crossover.
Other
Elemental analysis was carried out by the Campbell Microanalytical Laboratory at the University of Otago.
Infrared spectra were recorded over the range 4000 -400 cm -1 with a Perkin-Elmer Spectrum NBX FT-IR spectrophotometer as a potassium bromide pellet or a Nujol Mull (VT study).
The ESI mass spectrum was recorded on a Bruker MicrOTOF Q spectrometer, in chloroform/methanol, by Mr Ian Stewart.
Magnetic data were recorded over the range 300 -4.2 K with a Quantum Design MPMS5 SQUID magnetometer with an applied field of 1 Tesla at Industrial Research Limited (IRL).
Pressure-area isotherms and time stability were measured at 25 °C on a KSV MiniMicro Langmuir-Blodgett trough (KSV, Finland) with a surface area between 1700 and 8700 mm 2 . Water was purified with a Barnstead Nanopure system (Thermo Scientific), and its resistivity was measured to be higher than 18 MΩ cm. Chloroform (puriss. p.a. ≥ 99.8%, Fluka) was used as spreading solvent for [Fe II (C 16 dpt) 2 (NCS) 2 ]; a 97:3 mixture of chloroform/MeOH for C 16 dpt.
Typically drops (20 μl) of the surfactant solution (0.5 mM) were deposited using a microsyringe on the water subphase. After letting the solvent evaporate for 30 min, the barriers were compressed at 6 mm min -1 (3 cm 2 min -1 ) and the surface pressure was monitored using a platinum Willhelmy plate.
